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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a water 
treatment method by which a solution 
containing cationic organic substances and/or 
amphoteric organic substances can 
be treated stably at high liquid filtering flow rate 
while employing a 

composite reverse osmosis membrane having a 
polyamide type skin layer which can 
be operated at low rubbing cost. 

SOLUTION: A salt solution containing cationic 

organic substances and/or 

amphoteric organic substances is desalinated 

by a composite reverse osmosis 

membrane comprising a negative 

charge-bearing crosslinked polyamide type skin 

layer and a finely porous supporting body to 

support the skin layer, and the 

surface of the skin layer is coated with an 



organic polymer layer having a 
positive charge-bearing group and the skin layer 
is synthesized by a multi- 
functional amine compound having two or more 
reactive amino groups and a 
multi-functional halogen compound having two 
or more reactive acid halide 
groups and has 55nm or higher average surface 
roughness. 
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^ fx/^' t?tttttigtf tk u r 5 Ki^;^^ y STS) 0 , fria lo 

1 O^^i^ffiffl? 3 0 0 n m^LTh -Sff «3S 1 ~ 2 

6 ] m-^mmmmw}^ mfEti 1 5 k 

gf/cm2 . iaJ^2 5T:tTiS-fC-fhy'>Al 5 00 
S«^^®iPa±**J9 0%fiLl:, 3§ji§*S*nm3 

[it*«7] Ti^uT^m^^ymmmimmtx 

mm-^wmx'h § tmm i-^-em ^■rtiMztm<r>m■^ 
mimm^zxmmum. 

~ 7 (7)^^i'iiMztm(^m-^mmm^z x mmf^m. 
1 -7 ^■ftiiHztmcrim'^mmmizx ^mm-^ 
[000 n 

mzmt^tzMz^^Mmmmmm itimmijmi^z 
7i¥^x^ymcommiEmm^mi^-r^tmm^ 50 
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[0002] 

[m^mm] mmm^mimmim^x . ii^isy 
mhiiiJi/^fz\m'm^'mh^^muz<\^<r)X\ 

WW^lVu-X^mV&W,t\^-tiX%, 3 0kg f /c m 

2 t\\mm&.-hifi-mx:. %Mm<r>vy-yy^x 

Yim'^. -IjI 5kgf/cm2 mflfccOSKE^Jfjl 

mmmaxv^/t fdm^mmmmmmtxm 

^^txmm.-tlZbi}n'^^j:^^'^fz. tfz. im 

Tkm^mmzm^x . T=^ty^mmm^j:t'i}^(,(7)A^ 
:t ytt* y v-coj§ai*% 1. 'm(^^mi,zt5\,^x h . ±m 

^t'co^aa^ff a zbipx'^ :^,mmifmtim^^tix\'^ 

[0003] 

[%BB*«tcfcoi:t-^iSII] ^mnmmt. 2Ik 

i.m'm^WMi^tsmm.^ . m\'^mm.m.x■h^'^^^ 
m}imimmi^bi,zht. 

[0004] 

i^wn<nm^m\mmzxhmmmi. fj^^y 

w&mm^^'^h-Hm.zii \ ^x . mm-zmithm.-^ 
WAwm. '-Kurs Y^7^^ymbz.ix^^^hw. 
^^'&m^bipt^ts:h^^mmmx\ ^iB'-kuts 

H^SXdf ;^if{i-?-^>0¥%®ffl$*^'5 5 nmiy±T*-o 

y^t^t. 2-5iiLhcoKj£'tt«o^>'N7^ Fas-*-ts 
«tt«^*t •g.^^a^ttiTiii^as ^iT V ^ I. ^ t ^ # 

[ 0 0 0 5 ] 75 V^X^yMcDmijEm^m 



3 

SnmJiLh, 5 f> tff* K {±6 0 nmtLhl 0 0 0 n 

[ 0 0 0 6 ] * 3t , mti^WMff)m^mimmizi 
mi;mi,zi^\>^xi,±. m^mm^<^^'jriYj^x^> 

V\ §4>t#SL<{i7 0nmlJLh2 0 00nmOTt- 

[ 0 0 0 7 ] ifc. mii^wMm-^mmm^zx sjil 

¥J^®ffl* : Ra 
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* il<7) 1 0 ^^[^i^Effl? *^ 3 0 0 n mliUit'* m 
tLV^. $^>tifl;L<«30 5nmJiU:l OOOOn 
mUlTt-S) I. 10 i^^^mm 3 0 0 n mtJUiO^ 

urs Y^x^ym^m^^tzt^zxio . tmm&ET 
[ 0 0 0 8 ] i mii^^mcom^mmm^zx m 
m<7)MJ<^im*^4 0 0 n mi;j±x%iz t t/^m L 

\>\ $^.tffiL<{i4 10nmJiU:200 00nmJil 
10 TX'$) h , 0 0 n ml,:l±c7),-K U T S K^S 

[0009] i!iiEtfcfti.¥%ffia?i±. Tiese (Sc 

1) T-^«$ix-l.. 
coo 1 0] 



I (x, y)-2. |dxdy 



[ 0 0 1 1 ] s/i. Buiatfc{t.?.i«¥%fflffl§«i. T [ 0 0 1 2 ] 

a«¥l^ffifflS : Rms 



sjojo 



Rms = J 1^ {f (X. y) -Zq } 2 dxdyj 



[ 0 0 1 3 ] . Ma(Cfett^ 1 O.tS^i^ffiffl^ti. ★ [0014] 
1 0;^¥i^®m$ : Rz 

[ 0 0 1 5 ] ^fc. trffBtfcftSg^^SffillJiTIBjt ix ^^^^^ ' P V 
[00 16] 

[S!t4] ^ Mia [U[ 1] - Ej6fc4] lc4Ji<^T«4. 



40 



f (X. y) : 

1 fa fb 



^0 =7 I . I * Cx. y) dxdy 



0 Jo 



^min • 



[0017] ^ a«¥i%ffia$. 1 

50 mm^:^i^i^mi^zm\.^^i6hztti^T^^. mi 
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{f , mmmmm ( a f m ) . mmmm ( f f 
M) . ^^mm'f'mmLm (nc-afm) , hy^^ 
jimmm ( stm ) . m^^it^-m^FrnmrnM ( ec 

-AFM) , (SEM. FE-SE 

M) , mmm'ifmmm (tem) mtmfhtihtK m 
c 0 0 1 8 ] mi-^^mcr>m-^mmm^zi 

C 0 0 1 9 ] ^fc, frE*^HJo«-&j£?ftjili('J: 

5kgf/cm2 ^ igm2 5°azrmti'hV^M,l5 
OOP P m^-§-*-tl. P H 6 . 5c7)*?§?a-ClF«L;^.:fc 
Jg^O)l^jifflil:**^9 0%UU:, Sjg^K**^ m 

[ 0 0 2 0 ] B!rie*l&Bg«0«-^iSfS3i)it J: 

^im^mcommmm±x-^ . ^i-^y^w^ 

[ 0 0 2 1 ] mm^wmm-^mmmzi: 
^ym(^mm^wMLx\<^h^Emwmi^tt^^ 
^m'/f^^na k v^/tfz\i'if^mm-^ms.-^wmx' 

[0 0 2 2] tfz. mii-^^mcom-^mimmizx m 

X'h^ztmtu\ z iomwrnm-^miimm^ 

[00 233 
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im<7)mmmm] ^^mizmm^timmmm 

nmmx-ma. mmM^ti-r. mm. -trurs 
mx^ ymi^-thm^mmmcomm i^tix\,^i 
mmmmmmLxmmt^ z t tn-^ i. . 
[0024] msiUz^^mizmm^tim'^mmm 

-14 (cal/cni3 )i/2 C7)'fb-^, mtfT/t-n-/!^ 
i: t-oco-fb-^ftcOff^tS-li-l. ^ 1 1 i OMiit I. Z t 

tpx^h. ti^t^h7)v=i-)mtLxit. mm. x:? 

-/P. •^y7°nt;l'T;P3-;P, '>yT;ii?y-;P, 2- 
20 x^/l/y^'y-zl/, 2-xf-;P'\dr->^y_7i^^ 

'<.yi^';pryi^a-;i', 4-;<f-;i— 2-'^y:5'y-/u, 
3-^f-;i^-2-7'^y-;i^, '^yf-zmi-a-;!^, r 
ij/UT;t^3-;i^. x-f ixy:/Ua-/i/. i/x^i^yi/y 
rj-;k h 'Jx^l/y^ya-zl-, rb^x^l^y^/U 

[0025] ^ f^X-T;L«i: tXl±mm. 7~V- 
/U^ x^;P>f yrS/l-x-xzl^, xf-;P-t -yf-zl'X 
30 x^/t^'vyi^VPx— f;P, :7 7'>yx— f;l^, 

^l^ix';Mf-;l^x— r/l^. ^-MVTi/Px— f7l^, i/>f 
yrnhVPx-f/l', i/'xf-;l/X— r^t^, v>f^-!fy, 

i^'7'f-/i^x-f;i^. j/TPhVkx— r;i/, i/'^.yy 

f-b7tHn77y. b'Jjf^-^-y. >>;?aDXf-;l^x 
— yf-;U7x— ;l^x— f /U, yyy, ^-fyu-t 
-yf-;l^x— t'-'I', ^ y ^-'^^DDS/x-^/kx— r;l^. x 
^l^y^/y rj-zl-v^^zl/X-r/t^, x^l^y^ijn- 
40 yl/^/xf-zi/X— r/l^, xf-i^y^/y a— /ki/y'f-yi/X— 
r-)l. x^^y^y 3-;l^^:y;<f-;Px-f ;K xf-u- 
y:7y yxf-zi-x— f /P, xf-i^y^y a-ji- 
^:yy^/Ux—f;U, >>'x^ky^y a-;l/>>><f-;l/X 
— f-zU, i^'xf-wy^'y 3— ;Pi/xf-;Px— xzl', xx 
^vy^/y a-;i'>;7'^;l'X-x/l^, v=x^ky^y 3 
-/P^ry^f-^ux-T/i/, i/xf-py^^yn-yp^yx 
f-;l^x-r i;^xf - p y :/ y 3 — y yf-;px-7^ 

j/x^ y ^' p n h K y y ^* W ^>^x i, , 
[ 0 0 2 6 ] ^/i^ h yffli: iXitrnm. xf-7Pyf- 

50 -^^w^^hy, xT-fe h yr/ua-;p, i^MyT'f-yi^^h 
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[0027] trz:s^XTfmt bXimta. m^i- 
Jl. ^B!X^;l^. ^7"nt;l^. ^'my'i-fi'. 

[0028] ttz^^ayyitmit^m^t txami 

[0 0 2 9] ^fL^><7)+T't>^lc;T;P3-;i^, x-r 
-ifiB,~~\A (cal/cia3 )i/2 , ^ 

y-it-^^. ^'-gm^m^^^yyit^^w^.-^. ffiB^ 
i\,m^'gm'\tw^ojryit-^m'&-^tsmw. (aTim 20 

/'N*5;^-:5'-*^'8~14 (cal/cm^ )i/2 (OT 

?Mxi::i^®zcD-&ff-*»csv^i: 10-5 om»%T 
$, I. . 1 0 m&%^x'iiAimm^i [fl]± § 1. 

«Z c7)^|+MMtC^ V ^XO. 0 0 1-10 mM.%X'h 30 
0. 0 0 lS*%*iST'{i*ajgftt5:|Sl±$-<i-|.5!) 

^jgA"9^-^'-*»'8~14 (cal/ci3 co-fb-^a 
[0 0 3 0] rtO-S»S^N°7P<-:J'-*^'8-l 4 (cal 

[003 1] miLf^i^wM^zmm^itim^mi^ 
<7)7fi uT^m:^^ yMit . lira ttzmi^z , 2 oKi±<^ 

yyit^^bcr>mmmRmizX'^X'^!&^ti^ 

yifi^WhiXh. 50 
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[0032] M^h^^m^-^mr^yb Lx\i. mx. 
H\ mwfy-i Kri^mmmmr^ytmihix. 
Mi^mzii. m-y x~vy'J7^y. p-yx~uy 
=J7^y. \.3,5-h VT^yKy^y. 1,2,4- hur 5 
y<y^y. 8,5-iyT ^ ymM^. lA-Jr^y h)i^ 

y-JT^ymmihixh. 

[0033] tfcmmmmmr 5 y t Lxkt. mx. 
\i. mwi2-^i Knmmm^'^mT^ytmihix. 

MIX (2-T5yx^;U) T^ymifi^ft^Kh. 

[0 0 341 ^/c. mm.m^7^ybLx{t. mt 

\i. ^S4-i \<r>^^mm7^ytimi^ii. 

\,^-J7^y'yyn^^^y, 1,2-vTs 
y=^yu^^-ty. \A-i^7^yi^y'o^^-^y. 

^i^'y, 2,5->''><f-;l^f'^7>'>. 4-r5y^f--'l^b°'< 
[00 3 5] ;tl^>^0T5y{±, m?fCfflV'.TtJ:<, 

^<y)o*). mf,z^mm''nm7^ymtL\^. ttz 

[0036] m^^^^m^^timm^^-^^^yyitmb l 
yyitmmf^yti. a^wtJi, hu^i^ys^^'o^ 

}zy x-ju=J:^j\yTnyMyoy^ V . ^y^vy-J 
ijjv^-ym.i^'^nv^ Ky^yY^iTsjvic-ym^^ 

it^~)VKy-{£y'y:fj)V!f^ymuy-i Ymtmfhix 

[0037] t.f^mnm^-g^'m.'^^fy'mb lt 

i±, M«ic4~l 2c0li»K*'fftgei!>Nny 

M^'n^^ -f^yy^ifDVif.ym.^u'y-i 
^'>bU;^7U'i<>'i!:^n7-^ y)V^^)}V)\yA F, 

[0038] tfz'^mm-^^m^^fywMb lt 

(4, ^;c{4\ M3S»6-14i0lilS3t^l'tgtti!^Nn^^' 
;U'-K>K:7n7^ F, i^yuy^yrV^j-fDV-ff-y^i^ 

uvAY. -y9'0^y9y\-^)ij)Vif'.y^^'07^Y. 
ly^xi^y^yTy^fDVif-yW^-avAY. i^^^oA. 
^^yV'^)f])Vifsym9'o'yA F. rF5VN-f Fd75 
y'fVvi])\'^-yM.y'0=7^Y. \yyu^y^y-Jii)V 

^^yWyvivAY. i^7uf^yVf])Vif^ym.'?nyA 

F. >':?o^dr^f>'i^';»&/t^^i^it:J'n5^ F. tF^^n 
^ Fn77yx;&;l-^vi!^D7^ F*AW^>tLl.. 



(6) 



^mW- 1 0-33959 



9 



1 0 



[0 0 3 9] ;fl,<^«0i?>'N9-f HI±mttTfflViTt J; 

[0 0 4 0] *f>:. ^'iJTS F^^x^yilii. m^^ti 

J;tX/^/di3'^tg^iLh^0#■'^fgttB?^^a:>^>'^btIS:« 
3'i'tglJU:'0{l:^^!!)t'^o-CtJ:V\ 3'ttgl'iLhtO^'l' 

10=tfl-%'-'10 0^!U%(r)^m. J:'9»*L<«i2 0 

[ 0 0 4 1 ] *^H^(=fel.^-CAit«tt^<i?K'J TS 
KS^X^yltOfl^tt^li^UrSHtti, PH*<7 20 

■fhcD^rmi. -ffit+ryrS F{i:-NH2 «i:-CO 
OHmbitlxa*). ffittfI«tMV^T(i-NH2 » 

N H3 uc^i. fzi^&'m^^^-tmMm < 5r o . 

T/UJi? 'J tt^J^lCj^V -^T (i - C O O Hii*?- C O O - 

S h" X'ii P H 7 iOffli^tii . Mco^m^U^ ^ . 
[0042] 3|s^Bfl(cfeV^T{i:. BufB^'i'mTS y-fk 



[0043] *^BflCfcl.>THtfie^'JT5 h'5^X=3f 
;K'J-f 5 ;KU7 y-ftb-l)7-'y^fc'a^£0i,c7)5r# 40 

ifiztiiK'^t*^. mz, ^t^m, mtm, m)iz^ 

&X'hh)^i}^^. ;jfjx;k*y. 7KUT'J-;ux-f;i/ 
x;P*y*>4>^l.a^7Ltti1fli*^»S Km^^hti 
t-ii-m^^f^^Mi, f<>2 5-1 2 5xi 

'fLh^fi^i:zm'^^ithh(r>X'\±tt\^. 
[0044] J: DPffflt{i> »?LttS:ft*±t, lulB 

#w«lttrsy^li^ft (TSyiSii-) Sr-^*ti>^vS 
}^s:v^T•Bfrle^'S'«g»^o^■y-^Lft (Is^n^^ hbk so 



-^rffo-c, SiiiHfjrs h'*^'^^§fili (^UT5H 

-yX^hZb^K'-^l. 

[0045] ^■emtr^yit^m^-t^-thmmii, 

[0046] Sfc, !|fi§T2-187 1 35^^?gtlB 

i5(7)TSyJS, fiJi.(ff-h7r;i^^;pry^:-'>A>'N7 
^ ^'^^yr;^df7^rsytl•ilSSi:^:J:§s^t. » 
K^^^t-ri.- Tsyff?ffitoamtt^f4s'^c7)isjR 

[0047] Krv'/P'^y-K'yx/p^^yS-^-hy 
T^A, KT>;nsi?^fy'>A. 5'>y;i-ffi®-thy'> 

^fflvSMti, ^'i'SgTSy-(l:-^!il!)Sr#*f^jgMoa 
[ 0 0 4 8 ] § ^. t5iS^ffit'c7)affi^RE5rl£jt-r 

*®a^ra£^^T4BS;-rl.>'^oyy>(^:*« 
SrKsS-f'S h y A^y y^H-t h y 

[0049] mii^'sm'm^-^^yyitm^^-tim 
m.r/^'^mm'iyit-^miis^i-himizii^^x, 
^■^m'&w^^yyit^Rx/^'smi&r^y'it-^coWi 
mi. mizm^^n.1 i><7)T'j±*v^*\ ^ftgWNu 
yy-itMi. a^o. oi~5aji%, »^t<ti:o. 
0 5-1 mm.%x'h o , ^tmr 5 y-fb-^ft(±. as 

0. 1-1 0*fi%, ff^L<{i0. 5-5*a%f& 

[0050] 0 izLx, amtt^*±{^^f 

mT5y'fl:-^t)5:^*-ri.?§?SSr1ftSL. iJ:v^T-?-<?3 
-1 50°C, »^L<{il^7 0-l 3 0''CT\ |5;1-1 

o^m, MtL<i,m2-^8^m\mi^mix . 
tti!?it#'yr5F>^^f>^i>7K^i§tt«^)K, ap^m^ 
^i^n^v7i¥?ky^^yM'tm^^-t^, zcomm 

fcTjJI^T!)^'. aS**)0. 0 5-2Aim. ntL<i± 
^0. 1 0-1 A*mcOffiBltCS>S, 

[005 1 ] mz:^%mizii\,^xii. mm^mm^^j 

^mX'^m^tlX\^^j:iiiH£^j:(:>''^^\ E^tt^S: 



1 1 

[0052] i^wMX'm\'^im^mmmizn\^xii. 

C 0 0 5 3 ] if%mzi6\.^X>.±i!m'&. jDXtt^rt'iO A 

A^^>, '^mmm-^i^mimm^z^mx'hh^htim. 

[00 54] ^^x^mtrntLXM. r^t-^J^ 

o v^im^m^x-fx^ 7 i^^titz^ y i^r^^- bs , 
^7t{irsy-< 5 Ym(Dmx'm:^iix\^hA v^ta- 

[00 5 5] -Yy^-T^— baS:7'Oy:?-tl.7ti6i7)7'' 

xy-;u, i7^y'-/p^fc'«07iy-;L'ffl. ><^'y- 

x^y-;l^, ;/f-/H:ny;l'y^t'c7)r;t^a-;l/ 
[0056] ±iefi^f*:Ai: LTfi. ^J;t«i'^ 

4 - h' - U i^'>- fc ^ U t K n4f i^x^/l^fc 
<^*S-^*<:04a«^:i;'^ Wl. ^ i: *^'-C# I. o 
[ 0 0 5 7 ] ^^c, ±iBS-&ftB t tTi±. Mitf 2 - 
y ijn>f /L-jj-^i^xf-^W y->T^^-b?rSl:iO 
T'D -y ^\mx:zru v^LXtahA y vT^— 

^K^UvA Ft(7)ftS-^*. ±fe7'n.y^'fNy>'r 
:t— F 1 4 - h-:z;l^h' 'J i tX;^ rJ' ^? 'J /l-ilh F o 
^v-xf-;l^t(?)JtM-^f!|t<7)4i^-(Lft, 1, 
-1- rsy;^:?^';;^ 

^ ^ U t F p =3f i^r n h ij ^ f-/PT y^: - A 
^ n 5 ^ F t <n^n-^m: t' 2:#tfl. i t i)^X'^ h . 
[0058] ±ieiOa-^»A;fe<J:tA'Bli. V^-fitt^K^ 
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riv^-Mz'^m'^xhh. itzij^-ox. ^wMi<z}5\,^ 
xiEm&m^i-?>^m^mm-^mii. mnmc^ 
X 0 'Sra^ (^tm^zi. o xu^mmm<r)^^ y r s f* 

[0059] m^\ifP^^^Lxt!:mm&-^wm'km 

10 T. M^«:A$^i^ratT^*§§-ti:WfJ;C^, 

[0060] ^7tS'JcO:^i; LT . fi-&#:Ac7)7jQ§?gt 

n 7 ^^tifz$''^m^ y ^ y i^r ^t^- F-ft^ft^rJnt , 

tcM^L/tm, C:coyn7:?-ftiKy-f y v-T^f-FiOM 

mssi-iiioajsfcSD^L, ^y ^ y v-r^— f^c-^ 

[006 1 ] iiTfflV^|.5?ffi?fi]tLT^0;Ky^yi^T 
^^-F^b-^Wi, «ftcR5^Stll.i>c7)T«=SrVW, Wit 

20 {f, Fyu-yj^'^yj^r^— F^i>'7x:i7M:?>->'M 
yi^r^— F, ^ixh(r>§'M.w. -<y7^^y>''^yv'r 

^— F. ^^-9-;'<^l^>'i^My>'T^— F, Fy7x- 

;M:?yFy'f yi^r^^-F, Fyx {^--ivi^r^- 
-F7x-;l^) f-jfy *X7r^ F. Fy;<f-o-;i^r 

ujvyt F y i/^i^M y i^T^^- F bcnmm. F y^ 
f-o-ypra^NVfc^i^y uyi'M vi^r^—Yb^¥s 

JlI#:5ri:'S:*(f I. ^ i: h . 
[0062]^^^. HffiE«-^f*B<7)^a-^f4sjlS:1t-^ 

3t?i^^o^yr5Fj^:^^>'S±tcjBfii<;-r-&w±. m 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the art of the solution by the compound reverse 
osmosis membrane covered with the organic polymer layer in which the compound reverse osmosis membrane used for 
processing has a right electric-charge nature machine for the front face of a polyamide system skin in detail about the art using 
the compound reverse osmosis membrane, in order to separate alternatively the component in the solution containing the 
cation system organic substance and/or the amphoteric system organic substance. 
[0002] 

[Prior art] since a cellulose acetate system reverse osmosis membrane seldom adsorbs the cation system organic substance 
and/or the amphoteric system organic substance when desahing the solution containing the cation system organic substance 
and/or the amphoteric system organic substance using the conventional compound reverse osmosis membrane ~ 
comparatively — transparency - the cellulose acetate system reverse osmosis membrane marketed now although amount of 
water is stable ~ each -- 30kgf^cm2 The operating pressure of order is required and running costs, such as electrical charges, 
are high, on the other hand -- 15kg£^cm2 since the compound reverse osmosis membrane which has the skin of the polyamide 
system which can be operated by the operating pressure of order is generally negative electric-charge nature a little ~ the 
cation system organic substance and/or the amphoteric system organic substance in a solution - a layer -- adsorbing - 
transparency ~ amount of water was not able to fall remarkably and was not able to operate It was not able to stabilize and 
operate in the complete treatment using the compound reverse osmosis membrane of the sewage which contains a cation 
system surfactant and/or an amphoteric system surfactant especially, moreover, processing of the liquid which has the elution 
of the cation nature monomer from an anion exchange resin etc. in ultrapure- water manufacture intended use ~ also setting — 
the above-mentioned absorption phenomenon sake ~ transparency -- since amount of water falls remarkably ~ beforehand - 
the number of books of a compound reverse osmosis membrane element -- increasing ~ transparency ~ a high cost, such as 
compensating a fallen part of amount of water, had started Therefore, the art which can process desalting of the solution 
containing these cation system organic substance and/or the amphoteric system organic substance or concentration of an 
active principle is expected using the compound reverse osmosis membrane with the skin of a polyamide system. 
[0003] 

[Object of the Invention] the solution which contains the cation system organic substance and/or the amphoteric system 
organic substance using the compound reverse osmosis membrane in which the purpose of this invention has the skin of the 
cheap polyamide system of an operation running cost - high transparency ~ amount of water ~ and it is in being stabilized 
and offering the water-treatment technique effective in the desahing which can be processed, concentration of an active 
principle, etc. 
[0004] 

[The means for solving a technical problem] In order to attain the aforementioned purpose, the art by the compound reverse 
osmosis membrane of this invention By the compound reverse osmosis membrane which the compound reverse osmosis 
membrane which uses the solution containing the cation system organic substance and/or the amphoteric system organic 
substance for processing in the technique of processing by the compound reverse osmosis membrane turns into from the fme 
porosity base material which supports a polyamide system skin and this The polyfiinctional nature amine compound with 
which the mean side granularity is 55nm or more, and, as for the above-mentioned polyamide system skin, has two or more 
reactant amino groups, the negative electric-charge nature compounded from the polyfunctional nature acid halide which has 
two or more reactant acid halide machines ~ bridge formation ~ it is a polyamide system skin and the front face of the 
aforementioned skin is characterized by being covered with the organic polymer layer which has a right electric-charge nature 
machine 

[0005] by covering the front face of a polyamide system skin with the organic polymer layer which has a right electric-charge 
nature machine, the aforementioned polyamide system skin is adsorbed in the cation system organic substance and/or the 
amphoteric system organic substance ~ it can prevent - transparency of a compound reverse osmosis membrane - there is no 
fall of amount of water, and continuous running can be stabilized and carried out and the thing for which the mean side 
granularity of a polyamide system skin sets 55nm or more to 60nm or more lOOOnm or less still preferably - the transparency 
also with comparatively good low voltage ~ amount of water can be realized and it is desirable 

[0006] moreover, the art by the compound reverse osmosis membrane of the aforementioned this invention ~ setting - the 
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square of the polyamide system skin of a compound reverse osmosis membrane ~ it is desirable that mean side granularity is 
65nm or more It is 70nm or more 2000nm or less still preferably, square ~ mean side granularity uses a polyamide system 
skin 65nm or more -- the transparency also with comparatively good low voltage ~ amount of water can be realized and it is 
desirable 

[0007] Moreover, in the art by the compound reverse osmosis membrane of the aforementioned this invention, it is desirable 
that the ten point average side granularity of the polyamide system skin of a compound reverse osmosis membrane is 300nm 
or more. It is 305nm or more lOOOOnm or less still preferably, ten point average side granularity uses a polyamide system skin 
300nm or more - the transparency also with comparatively good low voltage ~ amount of water can be realized and it is 
desirable 

[0008] Moreover, in the art by the compound reverse osmosis membrane of the aforementioned this invention, it is desirable 
that the maximum difference of elevation of the polyamide system skin of a compound reverse osmosis membrane is 400nm 
or more. It is 410nm or more 20000nm or less still preferably, the maximum difference of elevation uses a polyamide system 
skin 400nm or more ~ the transparency also with comparatively good low voltage - amount of water can be realized and it is 
desirable 

[0009] The mean side granularity in the above is defined by the following formula (-one number). 
[0010] 

[A-one number] 



s>/o jo 



Ra=" I I I f (x. y) I dxdy 

001 1] moreover, the square in the above ~ mean side granularity is defined by the following formula (-two number) 
:0012] 

A-two n umber] 



[0013] Moreover, the ten point average side granularity in the above is defined by the following formula (-three number). 
[0014] 

[A-three number] 

1 Oj5^¥J^M? : R z 

^ © (O ^ ^ tf) ^i^fii CO 

[0015] Moreover, the maximum difference of elevation in the above is defined by the following formula (-four number). 
[0016] 

[A-four number] 
: P V 

P V- z - z . 

fltax mm 



f (X. y) : m«fflrt-??®iiSd 
1 fa fb 

Zn=- f(x, y)dxdy 

" sj ojo 

[0017] such mean side granularity and square ~ the technique of asking for mean side granularity, ten point average side 
granularity, and the maximum difference of elevation can be searched for according to the technique of generally asking for a 
surface roughness For example, although an atomic force microscope (AFM), a fi*ictional force microscope (FFM), a 
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non-contact atomic force microscope (NC-AFM), a tunnel microscope (STM), an electrochemistry-atomic force microscope 
(EC-AFM), a scanning electron microscope (SEM, FE-SEM), a transmission electron microscope (TEM), etc. are mentioned, 
especially technique will not be restricted if it can ask for a surface roughness. 

[0018] moreover, the art by the compound reverse osmosis membrane of the aforementioned this invention setting ~ the 
polyamide system skin of the aforementioned compound reverse osmosis membrane ~ all ~ aromatic ~ bridge formation -- it 
is desirable that it is a polyamide the aforementioned skin ****** - all ~ aromatic ~ bridge formation - it is [ no 
performance degradation ] and is desirable, when carrying out a reuse, after chemical cleaning removes a slime, a scale, etc. 
which chemical resistance, such as chemical resistance, is excellent in, and adhered by long-term use etc. compared with the 
case where the skin which consists of an aliphatic polyamide by using the skin which consists of a polyamide is used 
[0019] moreover, the time of the pH 6.5 aqueous solution in which the performance of a compound reverse osmosis 
membrane contains 1500 ppm of sodium chlorides at operating-pressure force 15kgf^cm2 and the temperature of 25 degrees C 
estimating in the art by the compound reverse osmosis membrane of the aforementioned this invention ~ the rate of layer 
transparency prevention of a salt -- 90% or more and transparency ~ it is desirable that amount of water is more than lm3 / 
m2, and a day transparency - since it can operate by low voltage so that amount of water is high, since running costs, such as 
electrical charges, are made at a low price, it is desirable furthermore ~ desirable — transparency ~ amount of water is more 
than 1.2m3 / m2, and a day 

[0020] Moreover, in the art by the compound reverse osmosis membrane of the aforementioned this invention, it is desirable 
that the bridge is constructed over the organic polymer layer which has the right electric-charge nature machine which has 
covered the front face of the polyamide system skin of the aforementioned compound reverse osmosis membrane, 
transparency according [ can prevent the partial defluxion of an organic polymer layer which has the right electric-charge 
nature machine which has covered the front face by considering as the organic polymer layer over which the bridge was 
constructed at the time of continuous running and washing by the chemical etc., and ] to the cation system organic substance 
and/or the amphoteric system organic substance - amount of water ~ a fall of a fall depressor effect can be prevented and it is 
desirable 

[0021] moreover, between the inside of the molecule of the polymer in which the organic polymer layer which has the right 
electric-charge nature machine which has covered the front face of the polyamide system skin of the aforementioned 
compound reverse osmosis membrane in the art by the compound reverse osmosis membrane of the aforementioned this 
invention has the 4th class ammonium and a hydroxyl group, and/or a molecule -- bridge formation ~ it is desirable that it is 
an organic polymer layer this bridge formation ~ it is easy, and a manufacture can demonstrate efficiently the processability 
ability mentioned above, and an organic polymer layer has it [ desirable ] 

[0022] Moreover, in the art by the compound reverse osmosis membrane of the aforementioned this invention, it is desirable 
that the organic polymer layer which has the right electric-charge nature machine which has covered the front face of the 
polyamide system skin of the aforementioned compound reverse osmosis membrane is an organic polymer layer which 
constructed the bridge in polyethyleneimine. this bridge formation ~ it is easy, and a manufacture can demonstrate efficiently 
the performance mentioned above and an organic polymer layer has it [ desirable ] 
[0023] 

[Gestalt of implementation of invention] The manufacture technique of the reverse osmosis membrane used for this invention 
itself can be manufactured with reference to various kinds of manufacturing methods known conventionally [ of the 
compound reverse osmosis membrane which is not limited especially, for example, has a polyamide system skin ], if it is the 
process from which the compound reverse osmosis membrane which satisfies the above-mentioned property is obtained. 
[0024] The polyamide system skin of the compound reverse osmosis membrane used for the above mentioned this invention 
For example, the polyfimctional nature amine compound which has two or more reactant amino groups, At the time of the 
interfacial-polycondensation reaction with the multi-functionality acid halogenated compound which has two or more reactant 
acid halide machmes A solubility parameter is 8-14(cal/cm3) 1/2. Compound, For example, when at least one compound 
chosen out of alcohols, ether, ketones, ester, halogenated hydrocarbons, and sulphur-contaming compounds makes it exist, it 
can manufacture. As such alcohols, for example Ethanol, propanol, A butanol, butyl alcohol, 1-pentanol, 2-pentanol, t-amyl 
alcohol, isoamyl alcohol, isobutyl alcohol, Isopropyl alcohol, an undeca Norian, 2-ethyl butanol, 2-ethyl hexanol, an octanol, 
a cyclohexanol, a tetrahydrofurfiiryl alcohol, Neopentyl glycol, t-butanol, benzyl alcohol, a 4-methyl-2-pentanol, A 
3-methyl-2-butanol, pentyl alcohol, allyl alcohol, ethylene glycol, a diethylene glycol, a triethylene glycol, a tetraethylene 
glycol, etc. are mentioned. 

[0025] As ether, moreover, for example, an anisole, the ethyl isoamyl ether. An ethyl-t-butyl ether, an ethyl benzyl ether, a 
crown ether, A cresyl methyl ether, a ****** amyl ether, a diisopropyl ether, Diethylether, a dioxane, diglycidyl ether, a 
cineole, A diphenyl ether, dibutyl ether, the dipropyl ether, a dibenzyl ether, A wood ether, a tetrahydropyran, a 
tetrahydrofiiran, a trioxane, A dichloroethyl ether, the buthylphenyl ether, a fiiran, a methyl-t-butyl ether, Mono-dichloro 
diethylether, an ethylene glycol wood ether. Ethylene glycol diethylether, ethylene glycol dibutyl ether, An ethylene glycol 
monomethyl ether, ethylene glycol monoethyl ether. An ethylene glycol monobutyl ether, a diethylene-glycol wood ether, 
Diethylene-glycol diethylether, diethylene-glycol dibutyl ether, the diethylene-glycol monomethyl ether, a diethylene glycol 
monoethyl ether, the diethylene-glycol monobutyl ether, a diethylene chlorohydrin, etc. are mentioned. 
[0026] Moreover, as ketones, for example, an ethyl ******** ketone, diacetone alcohol, a diisobutyl ketone, a 
cyclohexanone, 2-heptanone, a methyl isobutyl ketone, a methyl ethyl ketone, etc. are mentioned. 

[0027] Moreover, as ester, methyl formate, an ethyl formate, a formic-acid propyl, formic-acid butyl, a fonnic-acid isobutyl, a 
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formic-acid isoamyl, methyl acetate, ethyl acetate, propyl acetate, butyl acetate, an isobutyl acetate, amyl acetate, etc. are 
mentioned. 

[0028] Moreover, as halogenated hydrocarbons, an allyl chloride, a chlorination amyl, a dichloromethane, a dichloroethane, 
etc. are mentioned. Moreover, as sulphur-containing compounds, dimethyl sulfoxide, a sulfo run, a thio run, etc. are 
mentioned. 

[0029] Alcohols and ether are desirable also especially of these. These compounds can be independent or can be made to 
exist by the plurality. These solubility parameters are 8-14(cal/cm3) 1/2. The amount of the compound used The 
polyfunctional nature amine compound used for the modality and interfacial polycondensation of the compound, Since it 
differs [ the modality of multi-functionality acid halogenated compound, and ] by whether it adds to which [ of the solution 
(henceforth solution Y) containing the solution (henceforth solution X) or multi-functionality acid halogenated compound 
containing the aforementioned polyfunctional nature amine compound ] one Although it does not limit especially, a solubility 
parameter is 8-14(cal/cm3) 1/2 to solution X. When adding the matter (henceforth matter Z), the desirable addition is 10 - 50 
% of the weight based on the sum weight of solution X and matter Z. At less than 10 % of the weight, if the effect of raising 
water permeability is in the inclination which is not demonstrated enough and exceeds 50 % of the weight, it will become the 
inclination that the rate of layer transparency prevention of a salt falls. Moreover, when adding matter Z to solution Y, the 
desirable addition is 0.001 - 10 % of the weight based on the sum weight of solution Y and matter Z. At less than 0.001 % of 
the weight, if the effect of raising water permeability is in the inclination which is not demonstrated enough and exceeds 10 % 
of the weight, it will become the inclination that the rate of layer transparency prevention of a salt falls, in addition, this 
solubility parameter ~ 8-14(cal/cm3) 1 / 2 the solution containing the solution or multi-functionality acid halogenated 
compound with which a compound contams the aforementioned polyfunctional nature amine compound ~ at least ~ on the 
other hand ~ or you may add to both 

[0030] This solubility parameter is 8-14(cal/cm3) 1/2. By selecting the amount used and the modality of compound suitably, 
the surface roughness which the polyamide system skin mentioned above can be adjusted. 

[003 1] Although the polyamide system skin of the compound reverse osmosis membrane used for the above mentioned this 
invention is compounded by the interfacial-polycondensation reaction of the polyfunctional nature amine compound which 
has two or more reactant amino groups, and the multi-functionality acid halogenated compound which has two or more 
reactant acid halide machines as mentioned above As a polyfunctional nature amine compound used, especially if it is the 
polyfunctional amine which has two or more reactant amino groups, it will not be limited, but aromatic series, aliphatic series, 
or an alicyclic polyfunctional amine is mentioned. 

[0032] As such an aromatic polyfunctional amine, the aromatic polyfunctional amine of carbon numbers 6-1 1 is mentioned, 
and, specifically, m-phenylenediamine, p-phenylene diamine, 1 and 3, 5-triamino benzene, 1 and 2, 4-triamino benzene, 8, 
5-diamino benzoic acid, 2, 4-diaminotoluene, 2, 4-diamino anisole, an amidol, a xylylene diamine, etc. are mentioned, for 
example. 

[0033] Moreover, as an aliphatic polyfunctional amine, the aliphatic polyfunctional amine of carbon numbers 2-11 is 
mentioned, and, specifically, ethylenediamine, a propylenediamine, a tris (2-aminoethyl) amine, etc. are mentioned, for 
example. 

[0034] Moreover, as an alicyclic polyfunctional amine, the alicyclic polyfunctional amine of carbon numbers 4-11 is 
mentioned, and, specifically, 1, 3-diamino cyclohexane, 1, 2-diamino cyclohexane, 1, 4-diamino cyclohexane, apiperazine, 2, 
5-dimethyl piperazine, 4-aminomethyl piperazine, etc. are mentioned, for example. 

[0035] These amines may be used independently and may use two or more sorts together. Especially an aromatic 
polyfunctional amine is desirable among these polyfunctional nature amine compounds. Moreover, as a polyfunctional nature 
acid halide used by this invention, especially if it is the muhi-functionality acid halogenated compound which has two or more 
reactant acid halide machines, it will not be limited, but polyfunctional nature acid halides, such as aromatic series, aliphatic 
series, and alicyclic, are mentioned. 

[0036] As such an aromatic polyfunctional nature acid halide, the aromatic polyfunctional nature acid halide of carbon 
numbers 8-16 is mentioned, and, specifically, trimesic-acid chloride, terephthalic-acid chloride, isophthalic-acid chloride, 
biphenyl dicarboxylic-acid chloride, naphthalene dicarboxylic-acid dichloride, benzene tris ****** acid chloride, benzene 
disulfon acid chloride, ************ nil benzene dicarboxylic-acid chloride, etc. are mentioned, for example. 
[0037] Moreover, as an aliphatic polyfunctional nature acid halide, the aliphatic polyfuncdonal nature acid halide of carbon 
numbers 4-12 is mentioned, and, specifically, propane tricarboxylic-acid chloride, butane tricarboxylic-acid chloride, pentane 
tricarboxylic-acid chloride, glutaryl halide, horse mackerel ****** halide, etc. are mentioned, for example. 
[0038] moreover, as an alicyclic polyfunctional nature acid halide The alicyclic polyfiinctional nature acid halide of carbon 
numbers 6-14 is mentioned, for example, specifically Cyclopropane tricarboxylic-acid chloride, cyclobutane tetrapod 
carboxylic-acid chloride, Cyclopentane tricarboxylic-acid chloride, cyclopentane tetrapod carboxylic-acid chloride, 
Cyclohexane tricarboxylic-acid chloride, tetrahydro furan tetrapod carboxylic-acid chloride, Cyclopentane dicarboxylic-acid 
chloride, cyclobutane dicarboxylic-acid chloride, cyclohexane dicarboxylic-acid chloride, tetrahydro flange carboxylic-acid 
chloride, etc. are mentioned. 

[0039] These acid halide may be used independently and may be used as two or more sorts of mixture. An aromatic 
polyfunctional nature acid halide is especially desirable among these polyfunctional nature acid halides. 
[0040] Moreover, since the polyamide system skin needs to construct the bridge, it needs the thing of either a polyfunctional 
nature amine compound or a polyfunctional nature acid halide and both for which suppose a part at least and the 
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polyflinctional nature amine compound of three or more organic functions and/or the polyfunctional nature acid halide of 
three or more organic functions are used. Of course, both a polyfunctional nature amine compound, and polyfunctional nature 
both [ one side or ] may be compounds of three or more organic functions, the amount of each of the polyfunctional nature 
amine compound usually used although what is necessary is just to choose suitably the amount of the polyfunctional nature 
amine compound of three or more organic functions, and/or the polyfunctional nature acid halide used of three or more 
organic functions according to the grade of the bridge formation made into the purpose, or a polyfunctional nature acid halide 

- receiving - the ten mol % - 100 mol domain of % -- it is more preferably used in [ 20 mol / % - 100 mol ] % 

[0041] in addition, this invention setting -- negative electric-charge nature -- bridge formation the negative electric-charge 
nature of a polyamide system skin - bridge formation - a polyamide means that the electric charge of the layer which consists 
of a polyamide system skin in case pH is 7 indicates negative to be Generally it is a polyamide. - It is NH2. It has a machine 
and -COOH base and sets to an acid field, - NH2 Since a machine becomes -NH3+, the inclination which shows positive 
electric-charge nature becomes strong, and it sets to an alkaline field, and -COOH base is -COO. - Since it becomes, the 
inclination which shows negative electric-charge nature becomes strong. In a usual polyamide, the negative electric-charge 
nature in pH 7 field is strong. 

[0042] carrying out the interfacial polymerization of the aforementioned polyfunctional nature amine compound and the 
aforementioned polyfunctional nature acid halide on a fine porosity base material in this invention - a fme porosity base 
material top ~ bridge formation - the thin film which makes a polyamide a principal component, i.e., the compound reverse 
osmosis membrane in which the polyamide system skin was formed, is obtained 

[0043] Especially if the fine porosity base material which supports the aforementioned polyamide system skin in this 
invention is the object which can support the thin fihn which consists of a polyamide system skin, it will not be limited, but 
various kinds of things currently used as a fme porosity base material of a compound reverse osmosis membrane are used. For 
example, although various things, such as a polysulfone, a poly-aryl ether sulfone like polyether sulphone, a polyimide, and a 
polyvinylidene fluoride, can be mentioned, the fine porosity supporting lamella which consists of a polysulfone and a ' 
poly-aryl ether sulfone is especially used preferably from a stable point chemically, mechanically, and thermally. Usually, 
about 25-125 micrometers, although such a fine porosity base material has the thickness of about 40-75 micrometers, it is not 
necessarily preferably limited to these. 

[0044] The solution which contains the aforementioned polyfunctional nature amine compound (amine component) on a fme 
porosity base material in a detail more (the aqueous solution is usually used.) Subsequently, the solution containing the 
aforementioned polyfunctional nature acid halide (acid halide component) (an organic-solvent solution is usually used.) **** 

- the becoming layer ~ the layer top of the above 1st ~ forming - an interfacial polycondensation ~ carrying out - bridge 
formation ~ it can obtain by making the thin film (polyamide system skin) which consists of a polyamide form on a fme 
porosity base material 

[0045] In order that the solution containing a polyfunctional nature amine compound may make **** easy or may raise the 
performance of the compound reverse osmosis membrane obtained, little mclusion of the polyhydric alcohol, such as 
polymers, such as polyvinyl alcohol, a polyvinyl pyrrolidone, and a polyacrylic acid, and a sorbitol, a glycerol, can be carried 
out further. 

[0046] Moreover, the amine salt of a publication, for example, the salt by tetrapod alkylammonium halide, alkylamine, and 
the organic acid etc., is suitably used for a publication-number 187135 [ two to ] official report in respect of improving the 
absorptivity to the fine porosity base material of the amine solution which makes **** easy, promoting a condensation 
reaction, etc. 

[0047] Moreover, surfactants, such as dodecylbenzene sulfonic-acid sodium, a sodium dodecyl sulfate, and a sodium lauryl 
sulfate, can also be made to contain. These surfactants have an effect in improving the wettability to the fine porosity base 
material of the solution containing a polyfunctional amine compound. 

[0048] Furthermore, in order to promote the polycondensation reaction in the aforementioned interface, it is also useful to use 
an acylation catalyst etc. as a catalyst, using the sodium hydroxide for removing the hydrogen halide generated at an 
interfacial-polycondensation reaction and phosphoric-acid 3 sodium. 

[0049] In the solution containing the solution and polyfunctional nature amine compound containing the aforementioned 
polyfunctional nature acid halide, although especially the concentration of a polyfunctional nature acid halide and a 
polyfunctional nature amine compound is not limited, a polyfunctional nature acid halide is usually 0.05 - 1 % of the weight 
preferably 0.01 to 5% of the weight, and a polyfijnctional nature amine compound is usually 0.5 - 5 % of the weight 
preferably 0.1 to 10% of the weight. 

[0050] The solution which contains a polyfunctional nature amine compound on a fme porosity base material is covered, and 
after covering the solution which, subsequently to a it top, contains a polyfunctional nature acid halide, a respectively 
excessive solution is removed, thus, subsequently usually, about 20-150 degrees C - desirable ~ about 70-130 degrees C it 
is - for about 1-10 minutes ~ desirable - the stoving during about 2 - 8 minutes - carrying out - negative electric-charge 
nature - bridge formation - the thin film of water permeability which consists of a polyamide, i.e., negative electric-charge 
nature, - bridge formation - a polyamide system skin is made to form This thin film usually has preferably about 0.05-2 
micrometers of the thickness in the domain of about 0. 10-1 micrometer. 

[0051] next, this invention - setting - negative electric-charge nature ~ bridge formation - the front face of a polyamide 
system skin must be covered with the organic polymer layer which has a right electric-charge nature machine the time of 
processing the solution containing the cation system organic substance and/or the amphoteric system organic substance, when 
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not covered with the organic polymer layer which has a right electric-charge nature machine -- transparency -- amount of 
water falls remarkably 

[0052] the compound reverse osmosis membrane used by this invention ~ setting - negative electric-charge nature -- bridge 
formation - especially the chemical structure of the organic polymer which has the right electric-charge nature machine is not 
limited that the front face of a polyamide system skin should just be covered with the organic polymer layer which has a right 
electric-charge nature machine However, as for the field of endurance and long term stability to the concerned organic 
polymer, what constructs a bridge is desirable. 

[0053] this invention - setting ~ points, such as workability and workability, to the organic polymer itself [ concerned ] - a 
solvent - soluble ******- things are desirable, therefore what constructs a bridge 3 dimensions after covering on the 
polyamide system skin of a compound reverse osmosis membrane is desirable As such an organic polymer, it has in a 
molecule a right electric-charge nature machine and the ftinctional group which causes crosslinking reaction, and a ****** 
thing is used for a solvent in itself For example, as an example, the polymer (henceforth polymer B) which has at least two 
hydroxyl groups and/or an amino group, and two protected isocyanate machines in a molecule is mentioned with the polymer 
(henceforth polymer A) which has at least two hydroxyl groups and/or an amino group in a molecule with a right 
electric-charge nature machine, and a right electric-charge nature machine. 

[0054] An ammonium, a phosphonium machine, a sulfonium machine, etc. can be mentioned as a right electric-charge nature 
machine here. Moreover, the protected isocyanate machine means the isocyanate machine blocked using the blockmg agent, 
or the isocyanate machine protected in the type of an amine imide machine. 

[0055] Various things are known, for example, the blocking agent for blocking an isocyanate machine can mention oximes, 
such as alcohols, such as phenolss, such as a phenol and cresol, a methanol, ethanol, and a methyl cellosolve, methyl ethyl 
ketoxime, and an acetaldehyde oxime. 

[0056] As the above-mentioned polymer A, the 4th class ghost of the homopolymer of methacrylic-acid hydroxypropyl 
trimethylammoniumchloride and the copolymer with the monomer in which other polymerizations are possible, the copolymer 
of ethyl-methacrylate trimethylammonium chloride and methacrylic-acid hydroxyethyl, and the copolymer of 4-vinylpyridine 
and methacrylic-acid hydroxyethyl etc, can be mentioned, for example. 

[0057] Moreover, the copolymer of the isocyanate monomer and methacrylic-acid hydroxypropyl 

trimethylammoniumchloride which come to block a 2-methacryloyl oxyethylene isocyanate by the proper blocking agent as 
the above-mentioned polymer B, for example, The above-mentioned blocking isocyanate, 4-vinyIpyridine, and the 4th class 
ghost of the copolymer with methacrylic-acid hydroxyethyl. The copolymer of the vinyl monomer and methacrylic-acid 
hydroxypropyl trimethylammoniumchloride which have an amine imide machine like a 1 and 1 -dimethyl- l-(2-hydroxy 
propyl) amine methacrylic imide etc. can be mentioned. 

[0058] The above-mentioned polymers A and B are all fusibilities at water or alcohol. Therefore, the organic 
cross-linked-polymer layer which has a right electric-charge nature machine in this invention can be formed, for example on 
the polyamide system skin of a compound reverse osmosis membrane by the following various technique. 
[0059] What is necessary is to dry, to contact the solution in which the poly-isocyanate compound as a polyfunctional cross 
linking agent was melted, to heat it if needed, and just to make polymer A construct a bridge between molecules, after 
applying the aqueous solution or the alcoholic solution of polymer A on the polyamide system skin of a compound reverse 
osmosis membrane, in order to form the cross-linked-polymer layer which comes to construct a bridge in polymer A. 
[0060] Moreover, after applying the solution which adds the polyfiinctional poly isocyanate compound blocked in a block 
agent which was described above in the aqueous solution or the alcoholic solution of polymer A, and was obtained as an 
option on the polyamide system skin of a compound reverse osmosis membrane, it may heat to the temperature more than the 
dissociation temperature of this blocking poly isocyanate, a poly-isocyanate compound may be separated, and crosslinking 
reaction may be carried out to polymer A. 

[0061] Although especially the poly-isocyanate compound as a cross linking agent used here is not limited, it can mention the 

adduct of tolylene diisocyanate, diphenylmethane diisocyanate, those polymers, isophorone diisocyanate, hexamethylene 

di-isocyanate, triphenylmethane tri isocyanate, a tris (p-isocyanate phenyl) thio ****** fight, a trimethylol propane, and 

tolylene diisocyanate, the adduct of a trimethylol propane and xylylene diisocyanate, etc., for example. 

[0062] Moreover, what is necessary is to apply the water or the alcoholic solution of polymer B on a polyamide system skin, 

to heat to the temperature more than the dissociation temperature of a blocking isocyanate, to separate an isocyanate machine, 

and just to make a bridge construct between molecules and/or within a molecule, in order to form the cross-linked-polymer 

layer of the aforementioned polymer B on the polyamide system skin of a compound reverse osmosis membrane. 

[0063] Moreover, in'order to promote the crosslinking reaction by the isocyanate machine and hydroxyl group which were 

mentioned above, in case of crosslinking reaction, catalysts, such as tertiary amine and an organotin compound, can also be 

used if needed. 

[0064] Moreover, even if an organic polymer does not have the ftmctional group of a cross linking as mentioned above, a 
peroxide is mixed irradiating an electron ray **** or into an organic polymer solution after covering the organic polymer 
which has a right electric-charge nature machine on the polyamide system skin of a compound reverse osmosis membrane, a 
radical can be produced and 3 dimensions can also be made to construct a bridge on this organic polymer skeleton by carrying 
out a covering afterbaking on the polyamide system skin of a compound reverse osmosis membrane etc. 
[0065] the bridge formation which has the right electric-charge nature machine which does in this way and is formed in this 
invention ~ the thickness of an organic polymer layer usually has the desirable domain of lOA (Inm) or 10 micrometers 
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[0066] the case where a glutaraldehyde is used as a cross linking agent, using polyethyleneimine as an organic polymer which 
has the aforementioned positive electric-charge nature machine -- a reaction like the following formula (** 1) -- 
polyethyleneimine ~ bridge formation ~ a layer is formed 
[0067] 
-izing 1] 



NH + 0 = CCH2CH2CH2C = 0 -f HN 



H H 

HO OH 

I I 
N-CCHgCHgCH^C-N 
1 I 
H H 



[0068] The desirable average molecular weight of the polyethyleneimine used in the above is 500 or more still preferably 300 
or more. Although especially the upper limit of the average molecular weight of polyethyleneimine is not limited, it is usually 
about 500,000. moreover, the obtained polyethyleneimine -- bridge formation -- the domain of the thickness with a desirable 
layer is Inm - 10 micrometers 
[0069] 

[Example] Although an example is given to below and this invention is explained to it still concretely, this invention is not 
limited at all by these examples, in addition, the square defined by the mean side granularity (Ra) aforementioned formula 
(-two number) defined by the aforementioned formula (-one number) among the following example - the maximum 
difference of elevation (PV) defined by the ten point average side granularity (Rz) aforementioned formula (-four number) 
defined by mean side granularity (Rms) and the aforementioned formula (-three number) computed using the value measured 
using the atomic force microscope (AFM) 

[0070] Moreover, mean side granularity (Ra) is JIS. It is what was extended to three dimensions so that center line 
average-of-roughness-height Ra defined by B0601 can be applied to a measuring plane, and it is the value which averaged the 
absolute value of the deflection from datum level to a specification side. A measuring plane means the field which all 
measurement data shows, a specification side is a field set as the object of granularity instrumentation, the field of a domain 
specified with the clip of a measuring device among measuring planes is said here, and it is the average of the height of a 
specification side as datum level ZO It is Z^ZO when carrying out. The flat surface expressed is said. 
[0071] next, square ~ mean side granularity (Rms) is what was extended to three dimensions like Ra so that Rms to a 
cross-section curve can be applied to a measuring plane, and it is the square root of a value which averaged the square of the 
deflection from datum level to a specification side 

[0072] Next, ten point average side granularity (Rz) is JIS. It is what extended Rz defined by B0601 to three dimensions, and 
is the difference of the average of the altitude of the bottom of thread fi-om the average of the altitude of the culmen to the 5th, 
and the maximum ** to [ from the highest ] the 5th in a specification side. 

[0073] Next, it sets to a specification side and the maximum difference of elevation (PV) is altitude Zmax of the highest 
culmen. Altitude Zmin of the lowest bottom of thread It is a difference. In addition, the measuring method [ more than ] itself 
is the technique learned well, and it is explained to the operation manual of a measuring device etc. 
[0074] (Example 1 of reference) The synthetic example of one component of the monomer for organic polymer formation 
which has a positive electric-charge nature machine. Methyl ethyl ketoxime 29g was melted in benzene 50g, at the 
temperature of 25 degrees C, this solution took about 40 minutes, 2-****** roil oxyethylene isocyanate 51.6g was dropped at 
it, and it stirred at 45 more degrees C for 2 hours. The obtained resultant was analyzed in proton NMR and it checked that it 
was the block ghost which the methyl ethyl ketoxime has added to 2-****** roil oxyethylene isocyanate almost quantitatively. 
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[0075] (Example 2 of reference) The synthetic example of the organic polymer which has a positive electric-charge nature 
machine. 8g of the blocking isocyanate compounds obtained in methacrylic-acid hydroxypropyl trimethylammoniumchloride 
16g and the example 1 of reference was melted in methanol 60g, azobisisobutyronitril 0.4g was added to this, it stirred at 60 
degrees C under the nitrogen gas ambient atmosphere for 6 hours, and the copolymer which has the 4th class ammonium and 
a hydroxyl group was obtained. 

[0076] (Example 1) m-phenylenediamine 3.0 % of the weight, sodium lauryl sulfate 0.15 % of the weight, triethylamine 3.0 % 
of the weight, camphor sulfonic acid 6.0 % of the weight, isopropyl alcohol The fme porosity polysulfone supporting lamella 
was made to contact, having used the aqueous solution containing 10 % of the weight as solution A, excessive solution A was 
removed, and the layer of the above-mentioned solution A was formed on the supporting lamella. 

[0077] Subsequently, it is trimesic-acid chloride to the front face of such a supporting lamella. Adjusted the hexane solution 
containing 0.20 % of the weight as solution B, made solution A contact, held for 3 minutes in the 120-degree C hot air drying 
equipment after that, the polymer thin film (polyamide system skin) was made to form on a supporting lamella, and the 
compound reverse osmosis membrane was obtamed. (Compound reverse osmosis membrane A) 

When a part of obtained compound reverse osmosis membrane was rinsed and the surface roughness of the polyamide system 
skin of a compound reverse osmosis membrane front face was measured with the atomic force microscope (AFM) after 
xeransis, for Ra, 76.8nm and Rms were [ 324nm and PV of 93nm and Rz ] 555nm. When this added isopropyl alcohol to 
solution A, the shape of surface type of a reverse osmosis membrane changes in the case of an interfacial-polycondensation 
reaction. Even if it is except isopropyl alcohol, a solubility parameter is 8-14(cal/cm3) 1/2. If a compound is made to exist in 
the case of an interfacial-polycondensation reaction, this invention persons will check that the shape of surface type of a 
reverse osmosis membrane changes similarly. 

[0078] Ig of the copolymers obtained in the example 2 of reference was melted in water, and the aqueous solution was 
produced 1% of the weight, this - bridge formation ~ 1 and 4-azabicyclo (2, 2, 2) octane 0.005g was added as a catalyst 
Thus, the obtained solution was applied on the polyamide system skin of the above-mentioned compound reverse osmosis 
membrane A, and was heated for 10 minutes at 150 degrees C, and the compound reverse osmosis membrane which the 
aforementioned copolymer is made to construct a bridge and has a right electric-charge nature machine was obtained 
(compound reverse osmosis membrane B). 

[0079] the place which evaluated compound reverse osmosis membrane B by the pH 6.5 aqueous solution containmg 1500 
ppm of sodium chlorides at operating-pressure force 15kgf'cm2 and the temperature of 25 degrees C the rate of layer 
transparency prevention of a salt ~ 99% and transparency ~ amount of water was 1.5m3 / m2, and a day 1000 ppm of cation 
system surfactants were mixed in this evaluation liquid, and also Ihr operation was carried out. after Ihr and evaluation liquid 0 

- the new evaluation liquid of the same composition ~ changing - transparency ~ the place which measured amount of wate 

- 1.3m3 / m2 and a day, and initial value -- receiving ~ about ten percent transparency ~ although amount of water falls ~ 
transparency high enough ~ amount of water was shown 

[0080] (Example 1 of a comparison) the place which carried out initial evaluation of the compound reverse osmosis 
membrane A like the example 1 using the pH 6.5 aqueous solution containing 1500 ppm of sodium chlorides ~ the rate of 
layer transparency prevention of a salt ~ 99% and transparency - amount of water was 2.2m3 / m2, and a day then, ^ ' 

transparency after operating like an example 1 in this evaluation liquid using the evaluation liquid which mixed 1000 ppm of 
cation system surfactants ftirther - the place which measured amount of water - 0.6m3 / m2 and a day, and initial value - 
receiving - about 70 percent transparency -- amount of water fell remarkably 

[0081] (Example 2 of a comparison) The compound reverse osmosis membrane was obtained like compound reverse osmosis 
membrane A of an example 1 except not adding isopropyl alcohol. (Compound reverse osmosis membrane C) 
When a part of obtained compound reverse osmosis membrane C was rinsed and the surface roughness of the polyamide 
system skin of a compound reverse osmosis membrane front face was measured with the atomic force microscope (AFM) 
after xeransis, for Ra, 50nm and Rms were [ 294nm and PV of 61nm and Rz ] 341nm. 

[0082] subsequently, Ig of the copolymers obtained in the example 2 of reference like the example 1 is melted in water ~ 
making ~ the 1 % of the weight aqueous solution ~ producing - this - bridge formation ~ 1 and 4-azabicyclo (2, 2, 2) octane 
0.005g was added as a catalyst Thus, the obtained solution was applied on the polyamide system skin of above-mentioned 
compound reverse osmosis membrane C, and was heated for 10 minutes at 150 degrees C, and the compound reverse osmosis 
membrane which the aforementioned copolymer is made to construct a bridge and has a right electric-charge nature machine 
was obtained (compound reverse osmosis membrane D). 

[0083] the place which carried out initial evaluation of the compound reverse osmosis membrane D like the example 1 using 
the pH 6,5 aqueous solution containing 1500 ppm of sodium chlorides - the rate of layer transparency prevention of a salt ~ 
99% and transparency - amount of water was 0.6m3 / m2, and a day then, transparency after operating like an example 1 in 
this evaluation liquid using the evaluation liquid which mixed 1000 ppm of cation system surfactants ftirther ~ the place 
which measured amount of water ~ 0.5m3 / m2 and a day, and initial value - receiving - about ten percent transparency -- 
amount of water fell transparency ~ although a fall of amount of water is small - early transparency ~ amount of water - 
since the very thing is low, there is no economical efficiency for needing many hyperbaric-pressure operations or film surface 
products etc. 

[0084] (Example 2) After having added in the supply pure water to compound reverse osmosis membrane A and carrying out 
reverse-osmosis processing of the 1 % of the weight of the polyethylene imine at it, rinsed the inside of a system, and added 1 
% of the weight, processed the glutaraldehyde, polyethyleneimine was made to construct a bridge into a supply pure water, 
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and the compound reverse osmosis membrane which has a right electric-charge nature machine was obtained (compound 
reverse osmosis membrane E). 

[0085] the place which carried out initial evaluation of the compound reverse osmosis membrane E like the example 1 using 
the pH 6.5 aqueous solution containing 1500 ppm of sodium chlorides - the rate of layer transparency prevention of a salt - 
99% and transparency amount of water was 1 .2m3 / m2, and a day then, transparency after operating like an example 1 in 
the evaluation liquid of this composition using the evaluation liquid which mixed 1000 ppm of cation system surfactants - the 
place which measured amount of water ~ 1. Im3 / m2 and a day, and transparency high enough - amount of water was shown 
as mentioned above, transparency - if amount of water is an art using [ on desalting processing of the solution containing the 
cation system organic substance and/or the amphoteric system organic substance which fall remarkably, and ] the compound 
reverse osmosis membrane of this invention ~ transparency -- it can stabilize and operate, without amount of water falling 
remarkably 
[0086] 

[Effect of the invention] the solution which contains the cation system organic substance and/or the amphoteric system 
organic substance using the compound reverse osmosis membrane in which the art by the compound reverse osmosis 
membrane of this invention has the skin of the cheap polyamide system of an operation running cost ~ high transparency ~ 
amount of water -- and it is stabilized and the art of the solution which can be processed can be offered 
[0087] Since the aforementioned effect is done so, this invention technique is used suitable for the elimination of the organic 
substance, such as a desalting of a solution, and TOC (total-organic-carbon Total organic carbon), containing for example, the 
cation system organic substance and/or the amphoteric system organic substance etc. Moreover, since the reuse of the solution 
which carries out elimination recovery of the pollution source or effective matter contained in it, as a result was processed 
from the dirt which is the pollution occurrence causes, such as dyeing drainage and electrodeposition-paint drainage, can be 
carried out, it can contribute to closing-ization of the drainage which lessens drainage. Moreover, it can use for complete 
treatments, such as elimination of detrimental components, such as concentration of active principles, such as a food-grade 
way, etc, clean water, and sewage intended use. 

[0088] the compound reverse osmosis membrane of the former [ art / using such a compound reverse osmosis membrane ] ~ 
transparency ~ operation with the solution with which amount of water falls remarkably and contains the cation system 
organic substance and/or the amphoteric system organic substance which were not able to be operated is possible For 
example, it can use suitable for processing of the drainage containing a cation system surfactant or an amphoteric surface 
active agent, processmg of the liquid with the elution of the cation nature monomer from an anion exchange resin etc., etc. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] By the compound reverse osmosis membrane which the compound reverse osmosis membrane which uses the 
solution containmg the cation system organic substance and/or the amphoteric system organic substance for processing in the 
technique of processing by the compound reverse osmosis membrane turns into from the fine porosity base material which 
supports a polyamide system skin and this The polyftinctional nature amine compound with which the mean side granularity is 
55nm or more, and, as for the above-mentioned polyamide system skin, has two or more reactant amino groups, the negative 
electric-charge nature compounded from the polyftinctional nature acid halide which has two or more reactant acid halide 
machines -- bridge formation -- the art by the compound reverse osmosis membrane to which it is a polyamide system skin 
and the front face of the aforementioned skin is characterized by being covered with the organic polymer layer which has a 
right electric-charge nature machine 

[Claim 2] the square of the polyamide system skin of a compound reverse osmosis membrane ~ the art by the compound 
reverse osmosis membrane given in the claim 1 whose mean side granularity is 65nm or more 

[Claim 3] The art by the compound reverse osmosis membrane given in either of the claims 1-2 whose ten point average side 

granularity of the polyamide system skin of a compound reverse osmosis membrane is 300nm or more, 

[Claim 4] The art by the compound reverse osmosis membrane given in either of the claims 1-3 whose maximum difference 

of elevations of the polyamide system skin of a compound reverse osmosis membrane are 400nm or more. 

[Claim 5] the polyamide system skin of a compound reverse osmosis membrane ~ all ~ aromatic -- bridge formation -- the art 

by the compound reverse osmosis membrane given in either of the claims 1-4 which consist of a polyamide 

[Claim 6] the time of the pH 6.5 aqueous solution in which the performance of a compound reverse osmosis membrane 

contains 1500 ppm of sodium chlorides at operating-pressure force 15kgf cm2 and the temperature of 25 degrees C estimating 

-- the rate of layer transparency prevention of a salt - 90% or more and transparency - the art by the compound reverse 

osmosis membrane given in either of the claims 1-5 whose amount of water is more than lm3 / m2, and a day 

[Claim 7] The art by the compound reverse osmosis membrane given in either of the claims 1-6 whose organic polymer layers 

which have the right electric-charge nature machine which has covered the front face of a polyamide system skin are the 

organic polymerization body membranes over which the bridge was constructed. 

[Claim 8] between the inside of the molecule of the polymer in which the organic polymer layer which has a right 
electric-charge nature machine has the 4th class ammonium and a hydroxyl group, and/or a molecule ~ bridge formation ~ the 
art by the compound reverse osmosis membrane given in either of the claims 1-7 which are organic polymer layers 
[Claim 9] The art by the compound reverse osmosis membrane given in either of the claims 1-7 whose organic polymerization 
body membranes which have a right electric-charge nature machine are the organic polymer layers which constructed the 
bridge in polyethyleneimine. 
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